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EXECUTIVE SUMMARY 

On February I 5_ :,006. the Cancer Assessment Review Committee (CARC) of the Health Effects 
Division of the Office of Pesticide Programs met to evaluate the carcinogenic potential of 
Ethaboxam. This was the first time that this compound was assessed for carcinogenicity by the 
CARC. 

Karlyn Bailey of Registration Action Branch 2 presented the chronic toxicity/carcinogenicity 
study in Sprague Dawley rats and the carcinogenicity study in CD-I mice. Ethaboxam (99%) 
was administered in the diet to Crl:CD(SD)BR rats (60/sex/dose) at dose levels of 0. 100,300. or 
650 ppm (approximately equivalent to 0. 5,5_ 16.4. or 35_8 mg/kg/day in males and 0. 7.11. or 
45.5 mg/ke/da, in females) for I 04 weeks. Ethaboxam (99_0% a.i.) was administered in the diet - . . 
to CrJ:CD-l(]CRJBR mice (50/sex/dose) at dose levels of0. 100. 300, or 900 ppm 
(approximate!:, <'quivalent to 0. 12. 35. or 117 mg/kg/day in males and 0. 14, 44. or 135 
mg/kg/day in kmales) for up to 78 weeks. She also presented information on mutagenicity. 
structure activity relationship, and mode of action data for Ley dig cell tumors. 

The CARC concluded the following: 

C'arcinogenicir_i· 

Rut 

• In male Sprague Dawley rats. the incidence of benign testicular Leydig cell tumors was 
1/56 (2%). 4156 (7%). 6/59 (10%). and 7/58 (12%) for the control. 100. 300 and 650 ppm 
dose groups. respectively. The CARC considered the increase in benign Leydig cell 
tumors of the testes to be treatment-related based on the following: 

-There was a significant increasing trend. and a significant difference in pair-wise 
comparison of the 650 ppm dose group with the control for benign interstitial 
I Leydig) cell tumors of the testes. both at p < 0_05_ 
-The incidences of interstitial cell tumors in all treated groups (7-12%) exceeded 
the historical control incidence rates for the testing laboratory (2.5% average. 0-
6.2%. range). Therefore. the increased incidences ofinterstiitial cell tumors at 300 
ppm and possibly I 00 ppm. while not statistically significant. were considered to 
be biologically significant. 

•There \\ere no treatment-related tumors seen in female Sprague Dawley rats. 

•Adequacy of Dosing: The CARC considered the highest dose tested (650 ppm) in male 
and female rats to be adequate. but not excessive. to assess the carcinogenicity of 
cthaboxam. This was based on decreased body weight gain in males ( 20°/,,) and kmales 
I 17°10) and toxicity of male reproductive organs. including non-neoplastic lesions of the 
testes_ epididymides. prostate. and sel)1inal vesicles. 
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Mouse 

• In male CD-lmice, the incidence of liver tumors (adenomas and/or carcinomas 
combined) was 13/45 (29%), 13/48 (27%), 18/47 (38%), 20/46 (43%) for the controls, 
100. 300. and 900 ppm dose groups, respectively. The CARC did not consider these 
tumors to be treatment-related based on the following: 

Male mice had a statistically significant trend for liver adenomas and/or 
carcinomas combined only at p<0.05 (p=0.043). There were no statistically 
significant pair-wise comparisons of the dosed groups with the controls for 
adenomas, carcinomas, or combined adenomas and/or carcinomas. 
It is noted that the incidence of adenomas in the concurrent control (29%) was 
high and outside the historical control range of the testing laboratory (14-
24%) as well as the historical control range from Charles River Laboratories 
(2.9-28%). While the incidence of liver adenomas was outside the historical 
control range for all treated groups, there was no significant trend or 
significant pai1wise comparisons of the dosed groups with the controls for 
liver adenomas at any dose level. 

• There were no treatment-related tumors seen in female CD-1 mice. 

• Adequacy of Dosing: The CARC considered the highest dose tested (900 ppm) in 
male and female mice to be adequate, but not excessive, to assess the carcinogenicity of 
ethaboxam. This was based on decreased body weight body weight (9%) and body 
weight gain (20%) in males and females at 900 ppm, decreased food efficiency, increased 
liver weights in females, and liver pathology in females and lung pathology in males. 

Mutageniciti· 

Based on the findings, it was concluded that ethaboxam is not mutagenic in bacteria or 
mammalian cells. There is, however, equivocal evidence of a clastogenic effect in the in 
vitro human lymphocyte chromosome aberration assay. In contrast, the test material was 
neither clastogenic nor aneugenic in the mouse bone marrow micronucleus assay up to 
the limit dose. Although the weight-of-evidence does not support a mutagenic concern, 
the Committee recommends that the in vitro cytogenetics assay be repeated to clarify the 
earlier results. 

Structure-Acrivitv Relationship 

There are no suitable struclural analogues for ethaboxam at this time, however, the 2-
amino thiazole moiety can be considered a structural alert for ethaboxam. 
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Mode of Action 

The overall weight of evidence suggests that ethaboxam is a testicular toxicant in the rat, 
capable of producing marked damage. However, based on tbe available data, it is unclear 
whether tbe mechanism leading to Leydig cell tumors is a result of a hormona1ly­
mediated pathway. The c:xisting mode of action data are inadequate as a basis for 
delineation of a plausible sequence of key events leading to Leydig cell tumors (i.e., 
decreased testosterone and chronic stimulation of interstitial cells by elevated luteinizing 
hom1one (LH) levels). While there was a suggestion of decreased testosterone and a 
slight increase in LH, the hormonal data did not support a consistent pattern, either 
temporally or through dose-response concordance. Therefore, the decrease in 
testosterone and increase in LH cannot be clearly linked with increases in Leydig cell 
tumors. 

In accordance with the EPA's Final Guideline for Carcinogen Risk Assessment (March 2005), 
the CARC classified Ethaboxam as "Suggestive Evidence of Carcinogenic Potential". This 
was based on the following weight-of-evidence considerations: (i) There was a treatment-related 
increase in only one tumor type (benign Leydig cell tumors of the testes) in one species (Sprague 
Dawley rat). (ii) No treatment-related tumors were seen in female rats or male or female mice; 
(iii) Ethabm.am does not appear to be a gene mutagen, however, the clastogenic potential of this 
compound can not be determined at this time; (iv) The registrant's proposed hormonally­
mediated pathway is biologically plausible, but the available data are insufficient to delineate the 
sequence of key events leading to Leydig cell tumors that are necessary to characterize human 
relevance of this animal response. 
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I. INTRODUCTION 

On Februar, 15. :!006, the Cancer Assessment Review Committee of the Health Effects Division 
of the Offic~ of Pesticide Programs met to evaluate the carcinogenic potential of Ethaboxam. 

II. BACKGROUND 

Chemical Name: 
IUPAC Name: 

Other Name: 
CAS Registry No.: 

PC Code: 
Structure: 

Ethaboxam 
(RS )-N-( -cyano-2-thenyl )-4-ethyl-2-( ethylamino )-1.3-thiazole-5-
carboxamide 
N-( cyano-2-thieny lmethy l )-4-ethy 1-2-( ethy !amino )-5-thiazolecarboxamide 
162650-77-3 

090205 

NYCH:CH, 

CH,CH,NII~~~ CN 

0 
s 

Ethaboxam (LCiC-30473) is a thiazole carboxamide fungicide with preventative and systemic 
activit1 for the control of downy mildew on grapevines. It has been registered in South Korea 
since 1999 and is currently on the registration track in many European countries. LG Life 
Sciences. Ltd has submitted a tolerance petition (PP#4E6863) to allow the legal importation of 
grapes (and its processed commodities) grown outside of the United States. There are currently 
no registered domestic uses of ethaboxam in the U.S .. and no cthaboxam lolerances are 
,~stablished. 
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Ill. EVALUATION OF CARCINOGENICITY STUDIES 

I. Combined Chronic Toxicity/Carcinogeniciry Srudy in Sprague-Dawley Rats 

Combined Carcinogenicity and Toxicity Study by Dietary Administration to CD Rats for 
104 \\, eeks (2002 ). Laboiratory Project No. LKF002/984932. August 28. 2002. MR[D 
46387811. 

A. Experimental Design 

Ethaboxam (99%) was administered in the diet to Crl:CD(SD)BR rats (60/sex/dose) at dose 
levels of 0. 100. 300. or 650 ppm (approximately equivalent to 0. 5.5, 16.4. or 35.8 mg/kg/day in 
males and 0. 7. 2;. or 45.5 mg/kg/day in females) for I 04 weeks. Groups of20 males and 20 
females were administered the same diets and sacrificed at 52 weeks. 

B. Discussion of Survival and Tumor Data 

Survival Analvsis 

TOXICITY PHASE 
There were 4 deaths (1 control. 1 mid-dose. and 2 high-dose) during the first 52 weeks of 
treatment. There was nothing about the incidence of these deaths or the findings at necropsy to 
suggest a treatment-related effect on survival during the first year of the study. 

CARCINOGENICITY PHASE 
There were no statistically significant incremental changes in mortality with increasing doses of 
ethaboxam in male or female rats (Memo. L. Brunsman. 1/25/06. TXR# 0054055). The overall 
survival rates in treated male rats were comparable to those of the control group. Survival was 
much lower in all groups of female rats than in male rats. Histopathological examination 
revealed increased incidences of pituitary tumors of the pars distalis in females as possibly 
contributing. to the lower survival rate. Survival in both sexes met the guideline requirements of 
50% at wee~ 78 and 25% at week I 04. 

Tumor Analvses 

Males 
Male rats had a statistically significant trend. and a statistically significant pair-wise comparison 
of the 650 ppm dose group with the controls. for testicular interstitial cell tumors. both at p < 
0.05. The slatistical analyses of the male rats were based upon the Exact test for trend and 
Fisher's Exact test for pair-wise comparisons (Table L Memo. L. Brunsman. 1/25/06_ TXR# 
0054055 ). 

The incidences t 7-12%) of interstitial cell adenoma in treated groups in the testes exceeded that 
of historical controls. which ranged from 0-6.2% with an average of 2.5%. The historical control 
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data for interstitial cell tumors of the testes in male rats. provided by the Registrant. included 
data from 8 studies ( 50-65 animals/study); the study dates were not provided. Historical control 
data from Charles River Laboratories (Giknis and Clifford. 2001 ). included data for 1531 testes 
from male CRl:CD(SD)BR control rats tested approximately I 04 weeks in 23 studies initiated 
between 1991-1997. Of these testes. 36 (2.4%). in 14 separate studies. had adenomas. In the 14 
studies where tumors were observed. the percent affected ranged from 1.43-7. 14%. 

Table I. Ethaboxam - Crl:CD Rat Study (MRID 46387811) 

Male Testes Tumor Rates+ :and Fisher's Exact Test and Exact Test for Trend Results 

Dose (ppm) 

Tumor Type (I 100 . 300 650 

Interstttial Cc 11 1 um,Jrs 156 -1'56 6a/59 7/58 
(%) CJ (7) ( I 0) ( 12) 
r~ 

0.03125* 0.18179 0.06538 0.03408* 

+Number oJ tumor beanng ammals/l'i umber of ammals exammed. excludmg those that died 
before week 5 -~. 

"First interstitial cell tumor observed at week 78. dose 300 ppm. 

Note: Significance of trend denoted at control. 
Siunificance of pair-wise comparison with control denoted at dose level. 
If.-._ then p < 0.05. If". then p < 0.01. 

Historical controls: interstitial cell adenoma. range= 0-6.2%: average~- 2.5% 

Females 
There were no statistically significant findings. either trend or pair-wise. for pituitary tumors in 
female rats (Table 2. L. Brunsman). The incidences of adenoma were 35/77 (45%). 44/79 
( 56% ). 4 7 /80 ( 59% ). and 39/80 ( 49% ). the incidences of adenocarcinoma were 10/77 ( l 3% ). 
9/79 ( 11 %). 9180 ( 11 %). and 15/80 ( 19%). and the incidences of adenoma/adenocarcinoma 
combined were .!,5177 (58%). 53/79 (67%). 56/80 (70%). and 54/80 (68%) in females at 0. 100. 
300. and 650 ppm. respectively. The incidences of pituitary adenoma in females at 300 ppm. 
adenocarcinoma at 650 ppm. and adenoma/adenocarcinoma combined at 300 and 650 ppm. were 
slightly abo, e the upper range of historical controls (adenoma. 56-70%: adenocarcinoma. 2-
15%: combined. 68-82% ): however. the lack of any statistically significant findings. including a 
clear dose-related trend. and the extremely high incidence in the controls suggest that the 
increased im:idenc,:s are not treatment-related. 

The historirnl c,introl data for pituitary tumors in female rats. provided by the Registrant. 
included data from 7 studies (50-65 animals/study): the study dates were not provided. 
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Historical controls: pituitary adenoma. range = 56-70% 
pituitary adenocarcinoma. range =2-15% 

1'11'AL 

pituitary adenoma/adenocarcinoma combined. range= 68-82% 

Historical control data from Charles River Laboratories (Giknis and Clifford. 200\ )_ included 
data for 17:29 pituitary glands from female CRl:CD(SD)BR control rats tested approximately 104 
weeks in 24 studies initiated between \991-1997. Of these pituitary glands. 1206 (69.8%). in 24 
separate studies. had adenomas. In the 24 studies where tumors were observed. the percent 
affected ranged from 26-92%. Carcinomas were present in \ 17 pituitary glands (6.8%) in 18 
studies. In the 18 studies with tumors. the percent affected ranged from 1.4-58%. 

Table 2. Ethaboxam - Crl:CD Rat Study (MRID 46387811) 
Female Pituitary Tumor Rates+ and Fisher's Exact Test and Exact Test for Trend Results 

Dose (ppm) 

Tumor Type () 100 300 

Pituitary Adenornas 35--'Ti 44/79 4 7"!80 
(o·i,) (45) (56) (59) 

p 0A<J72 0.1315 0.0657 

Pitui-rar:-
I 0!77 9b/79 9180 

Adenocarcinomas 
(0 0) 

( 13) I I I ) ( I I) 

0. I 058 0. 7083 0.7183 
p 

Pituitary Adenonus 
45 77 53 ·79 56!80 

Adenocarcinnmas 
Combined 

('8) (67) (70) 

(ll o) 
0.1768 0.1707 0.0893 

P" 

-+-Number of tumor beanng ammrnls/Numbcr of arnmals exammed. excludmg those that died 
before week -+' 

aFirst adenoma observed at week 45. dose 300 ppm. 
hFirst adenocarcinoma observed at week 50. dose 100 ppm. 

~ote: Significance of trend denoted at control. 
Significance of pair-wise comparison with control denoted at dose level 
If· then p < 0.05 If ... then p < 0.01. -~ 
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C. Non-Neoplastic Lesions in Crl:CD BR (SD) Rats 

The non-neoplastic lesions in male and female rats treated with ethaboxam are presented in 
Table 3. In a combined chronic toxicity/carcinogenicity study. after 52 weeks (toxicity phase). 
35% (p<O.O I) ,,f 650 ppm male rats had abnormal spermatogenic cells in the duct of the 
epididymis compared with none of the controls. Abnomml spermatogenic cells also were 
observed in three and four male rats in the I 00 and 300 ppm groups. respectively. There was no 
clear dose-related increase in severity of the epididymal lesion in male rats. The incidences of 
other lesions in the epididymis of treated male rats were not significantly increased in the 
toxicity phase of the study. Bilateral scminiferous tubular atrophy was observed in 15 .. 20. and 
28% (not statistically significant: N.S.) of males in the 100. 300. and 650 ppm groups. 
respectively. compared with only 5% of controls. The incidence of unilateral+ bilateral 
seminiferous tubular atrophy was marginally increased in males in the 300 and 650 ppm groups. 
The increased incidence oflesions in the testes and epidiclymides indicates that the male 
reproducti,c organs are targets of the test material. Generalized hepatocyte hypertrophy was 
observed in two 650 ppm males and centrilobular hepatocyte hypertrophy was observed in one 
650 ppm mak compared with none of the controls (not listed in Table 3). Female rats at 650 ppm 
in the toxicit, phase had significantly increased incidences of focal acinar cell atrophy in the 
pancreas (35%. p<0.01) and hyperplasia in the pars distalis of the pituitary (30%. p<0.05) 
compared ,, ith 0% in the control group for both lesions. The incidence of ovaries with absent 
corpora lutea also was significantly increased in females of the 650 ppm group (40%. p<0.05) 
compared with that of controls ( I 0%) No other notable histopathological lesions were observed 
in the toxicity rot1ion of the study. 

In the carcinogenicity phase. male rats had increased incidences oflesions in the testes. 
epididymides. prostate. and seminal vesicles. The incidence of bilateral seminifcrous tubular 
atrophy in the testes was significantly increased at 650 ppm in male rats (68% vs 20% for 
controls. p<ll.01 )_ In contrast. significantly fewer 650 ppm male rats (12%. p<0.01) had 
unilateral serninifcrous tubular atrophy compared with controls (38%). The incidence of 
bilateral serniniferous tubular atrophy was not significantly increased in the 100 and 300 ppm 
group. but the average severity of the lesion was greater in all treated groups than in th,: controls. 
The incidence nf unilateral + bilateral seminiferous tubular atrophy also was significantly 
increased in 650 ppm male rats compared with that of controls. Seminiferous tubular 
degeneration was observed in one 100 ppm. three 300 ppm. and four 650 ppm male rats 
compared with none of the controls: the incidence was not significantly increased but showed a 
positive dose-rclat,:d trend. Male rats at 650 ppm also had significantly increased (p<O.O I or 
<0.05) incidences of cpididymal lesions: no spermatozoa or reduced number of spermatozoa. 
abnormal spi:rmatogenic cells in the duct. epithelial vacuolation in the duct. and intraepithelial 
lumina. The incidences of these lesions in the 650 ppm group ranged from 31 % to 49'1/o except 
for abnomial spcm1atogenic cells. which was 78%: the control incidences were 14-17% and 34% 
for abnormal spcrmatogenic cells in the duct. The incidence of no cpididymal spermatozoa in 
the 300 ppm gr,,up in males was 32°'0 (p<IJ.O I) compared with 15% for the control group. The 
total incidence of no epididymal spermatozoa and reduced number of epididymal spermatozoa 
combined in the 300 and 650 ppm group in male rats was 47% (p<0.05) and 80% (p<0.01 ). 
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respectively_ cum pared with 29% for the controls. The average severity of abnormal 
spermatogenic cells in the duct showed a clear dose-related trend. Although the average severity 
of reduced number of epididymal spermatozoa was increased at 650 ppm. a clear trend was not 
observed for this finding. At 650 ppm. male rats also had increased incidences of acinar atrophy 
(N.S.). reduced colloid (p<0.05) in the prostate. and seminal vesicle atrophy (N.S.). Increased 
incidences of reduced colloid in the prostate was also observed at 300 ppm (p<0.0 1 ). 

Female rats in the carcinogenicity phase had increased incidences of brain depression due to 
enlarged pituitary glands. and absent corpora lutea in the ovaries at all doses compared with 
control incidences. The incidence of the ovarian finding was within the range of historical 
controls and the brain depression was due to pituitary tumors that were found in a large number 
of females in all groups. 

Table 3. Non-Neoplastic Histopathological Findings in Rats T1·eatcd With Ethaboxam 
in the Diet for up to 104 Weeks." 

Organ 'Le~ion Dietary concentration (ppm) 

0 100 I 300 I 650 
Males -- Tox ici1:, study -- 52 weeks 

Epididyrnide'> [i\o examined] I 19J [20] [20] I 18] 
]\io ~;permatozoa 0 0 I 0 
ReduceJ no. spermatozoa I 2 I 3 
Abnormal ~.permatogenic cells in duct 0 3 ( l.67)b 4 (2 00) 7" (1.86) 
Epithelial vacuolation in duct -1 7 6 7 
Intraepithelial lumina 0 0 I 2 

Testes [No. e,amined] [19] [20] [20] I I 8] 
Seminiferous tubular atrophy. unilateral 0 I (2.00) :? (1.50) I (4.00) 
Scmrnit'aous tubular atrophy, bilateral I {2.00) 3(1.67) 4 (1.75) 5 ( 1.80) 

Total I 4 6+ 6· + 
Males - Carcinogenicity studJ 
EpididJmides [:-Jo. examined] [59] [59] [60] j ['9] 

No ~rermatoLoa 9 8 19t I 29*"' 
Reduced no. spermatozoa 8 (2.15) 4 (115) 9 ( 1.78) 18'(2.71) 
Abnum1al .-.perrnatogenic cells in duct 10 ( 1.70) 12(1.83) :19(1.10) -16'* (2.24) 
Epithelial Y,Kuolation in duct 10 11 16 ""' --' 
lntraepithe!Jal lumina 8 7 13 27** 

Testes I 60J [60] [60] 160] 
Seminifrrous tubular atrophy. unilateral 0" 15 15 7 ++ __ , 

++ 
Sem1nifrrous tubular. atrophy., bilateral 11 (2.17) 6 (3 50) 17(3.18) -11" (3.61) 
Semmikrous tubular atrophy, total 35 21 "0 "- -lR!~ 
Sern 1nifrrm:.s tubular degeneration 0 I 3 4 

Prostate [60J [59] [60J [60] 
Acinar atrophy I 2 ' I 4 
Reduced colloid I 4 !Ott ]+ 

+ 
Seminal vesicle !\lo. examined] [60] [60] [60] f 59] 

Atroph~ 6 7 I 12 
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Females~- Toxicity study - 52 weeks 

Pancreas [No. examined] [20J [OJ [OJ [20J 
Focal Jcinar cell atrophy 0 0 0 7*>< 

Pituitary ]Nn. examined] [20[ [SJ [4 J l20J 
Hyperplasia_ pars distalis 0 0 0 6* 

Ovaries [No. ex,:m1ined] 1201 [ 5J [-lJ [20] 
Absem corpora lutea 7 2 2 8· - + 

Females -- Carcinogenicity' stud: 
Brain l60J [52J [5 I J [60] 

Depression due to enlarged pituitary 26 34* 40** , .. 1,3** 

Ovarli.:s [60J [50J [49J [60J 
Ab~.cnt corpora lutea 17 24* 26* 33** 
Historical control incidence Range = 40~64~1o: average= 57°/o 

Data taken frcm pages 37-41 (tox1c1ty study tor males) and Table 12 (pp. 176-186, 191-206. 2 I 8-240 I. MRID 
46387811. 
a Animals in the toxic1ty study that died before week 52 arc excluded because data on severity of the lesions in 
animals dying early were not included in the text tables (pp 37-38), MRID 46387811. 
b Average sevcrit: of affrcted animals: 1 '-"- minimaL 2 = slight 3 = moderate. 4 = marked 
*ps0.05. *•p•_ 0.0 I: statistically signific:ant. treated group compared with the control. reported by the study author 
tps 0.06: !P"-0.0.". :·::;.ps:0.01, statistically. treated group compared v. ith the control, calculated by th~ reviewer. 

D. Adequacy of the Dosing for Assessment of Carcinogenicity 

The CARC concluded that the highest dose tested (650 ppm) in male and female rats was 
adequate, but not excessive. to assess the carcinogenicity of ethaboxam. 

There were 110 significant treatment-related effects on mortality. At the doses tested, the number 
of surviving male and female rats in all groups met the minimal requirements of50% at week 78 
and 25% at week I 04. 

Body weight gain was significantly (p<0.01) decreased by 11 % and 20% in males at 300 and 650 
ppm. respec1i,dy. and by 10%, 10%. and 17% at 100. 300, and 650 ppm in females, 
respectively. during week 1 of the study. After \\eek I, the 100 and 650 ppm males lost more 
weight than controls during weeks 74-104. At 650 ppm. females weighed up to 12% less than 
controls throughout the remaining weeks of the study and gained 10% (p<0.01) less weight than 
controls during the first year and 16% (p<0.05) less over the entire study. 

Other indications of exposure to ethaboxam were organ weight decreases ( epididymides, seminal 
vesicles) at 300 and 650 ppm in males. and increased incidences of small. blue. or flaccid testes 
and flaccid epididymides ( 650 ppm males). The gross lesions corresponded with microscopic 
lesions seen in the testes and epididymides. These included: seminiferous tubule atrophy in the 
testes and epididymides, degeneration of seminiferous tubules in the testes, and absent/reduced 
or abnormal spermatozoa in the epididymides. Other epididymal lesions found were epithelial 
,acuolation in the epididymal duct and intraepithdial lumina. Microscopic lesions were also 
observed in the seminal vesicle (atrophy and acinar atrophy) and the prostate (reduced colloid). 
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2. Carcinogenicity Study in Cl>-1 Mice 

Carcinogenicity Study by Dietary Administration to CD-I® Mice 78 Weeks (2002). 
Laboratof\ Project No. LKF 012. July 10. 2002. MRID 46387810 

A. Experimental Design 

Ethaboxam (99.0% a.i.) was administered in the diet to Crl:CD-l(ICR)BR mice (50/sex/dose) at 
dose levels of 0. I 00. 300. or 900 ppm (approximately equivalent to 0. 12. 35. or 117 mg/kg/day 
in males and 0. 14. 44. or 135 mg/kg/day in females) for up to 78 weeks. 

B. Discussion of Survival and Tumor Data 

Survival Analvses 

There were no statistically significant incremental changes in mortality with increasing doses of 
ethaboxarn 1n male mice (Memo. L. Brunsrnan. 1/25/06. TXR# 0054055). Survival of900 ppm 
males and kmaks at study termination (78°1., and 56%, respectively) was not significant1y lower 
than their respective control groups (70% and 68%. respectively). The lowest survival in 
females at study tem1ination was in the 300 and 900 ppm groups (56%). In males. the lowest 
survival was seen in the control group and at 300 ppm (70%). Survival in both sexes met the 
guideline requirements of 50% at Week 65 and 25% at Week 78. 

Tumor Analnes 

Males 
Male mice had a statistically significant trend for liver adenomas and/or carcinomas combined at 
p<0.05 (Table 4 ). There were no statistically significant pair-wise comparisons of the dosed 
groups with the controls. The statistical analyses of the male mice were based upon the Exact 
test for trend and Fisher's Exact test for pair-wise comparisons (Memo, L. Brunsrnan. 1/::5/06. 
TXR# 005405, 1. 

The historical control data for hepatocellular tumors in male mice. provided by the Registrant. 
included data from 7 studies (50-56 animals/study). The study dates ranged from March I 994-
August 1997. !'he historical control range for hepatocellular adenomas was 7/50-12/50 and for 
hepatocellubr adenocarcinomas was 1/50-6/50. 

Historical control data from Charles River Laboratories (Giknis and Clifford. 2000). included 
data for 2571 livers from male CRl:CD-l(ICR) BR control mice tested approximately 78--104 
weeks in 46 studies initiated between 1987-1996. Of these livers. 269 (10.5%). in 44 separate 
studies. had adcnomas. In the 44 studies where tumors were observed. the percent affected 
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ranged from 2.9-28%. Carcinomas were present in 136 livers (5.3%) in 39 studies. In the 39 
studies with tumors. the percent affected ranged from l .5-16%. 
Females 
There were no treatment-related tumors observed in female mice. 

Table -t Ethahoxam - Crl:CD-l(ICR)BR Mouse Study (MRID 46387810) 

Male Liver Tumor Rates' and Fisher's Exact Test and Exact Test for Trend Results 

Dose (ppm) 

Tumor Type I) 100 300 

Aden om as 13 ·45 1::t\148 17/47 
(°-·o) (29) (25) · (36) 

p- 0.05580 0.74429 0.30 I 09 

Carcinomas ().45 4/48 2'47 
(oio) (0) (8 I (4) 

p ~ 0.4150 0.06664 0.~5814 

Combined 1345 I 3' 48 I gd/--1- 7 
(%)) (29} (27) ( 3 8) 

p - 0.04305' 0.66469 0.23177 

-rNumher ot tumor beanng ammals.'Number of ammals examined. excluding those that. died 
before week 5 ~. 

"First adenoma observed at week 59. dose I 00 ppm. 
hFirst carcinoma observed at week 59. dose 900 ppm. 
'Three animals in the I 00 ppm dose group had both an adenoma and a carcinoma. 

900 

I 9/46 
(41) 

0.153 74 

2b/46 
(4) 

0.25275 

2Qd/46 
(43) 

0.10934 

"One animal in each of the 300 and 900 ppm dose groups had both an adenoma and a carcinoma. 

Note: Significance of trend denoted at control. 
'iignificance of pair-wise comparison with control denoted at dose le\ el. 

¥ -~ 
If . then p < 0.05. If". then p < 0.01. 

Historical controls: range. hepatocellular adenoma 
adenocarcinoma = 1/50-6150 
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C. Non-Nc,oplastic Lesions in CD-I Mice 

The non-neorlastic lesions observed in male and female mice treated with ethaboxam are 
presented in ·fable 5. The incidences of liver centrilobular hepatocyte hypertrophy and 
eosinophilic foci were slightly increased in males (18150 and 9150. respectively) and females 
( 4150 and ~ 150. respectively) at 900 ppm. compared to controls (males.l 1/50 and 5150: females. 
0/50 and 0/50. respectively). Borderline statistically significant (p<0.05) increased incidences of 
lung alveolar macrophage aggregations (7/50) and perivascular lymphoid cells (6/50) were seen 
in males at 900 ppm compared to the controls (1/50 and 1/50. respectively). Increased 
incidences 19!50 vs 0/50 controls) of focal interstitial cell hyperplasia in the testes were seen at 
300 ppm. but the increase was not dose-related. No statistically significant microscopic findings 
were seen in females. 

Table 5: Non-Neoplastic Lesions in Mice after up to 78 weeks of treatment with 
Ethaboxam in the diet" 

Type of Lesion 0ppm 100 ppm 300 ppm 

Males (n=S0) 
Liver. centrilohular hepatocyte 11 15 11 
hypertroph) 
Liver. eosinophilic foci 5 3 4 

Lung, alveolar marrophage aggregations I 0 0 

Lung, perivascular lymphoid cells I 3 4 

Testes. focal interstitial cell hyperplasia I 6 9'. 

Females (n~50) 

Liver. centrilobular hepatocyte () 2 3 
hypertroph} 

Liver. eosinophilic foci 0 0 ' 
Lung. alveolar macrophage aggregations 6 3 2 

Lung, perivascular lymphoid cells 3 6 3 

' ' Data obtained frnm pages 94•128. MRID 46_,87810 
* Significantly Uitlierent (p<0.05) from the control by the study authors. 
+ Significantly different (p<0.05) from tht! control, Fisher·s exact test by the reviewer. 
~+ Significant!~, differi~nt (p<0.01) from the controL Fisher·s exact test by the reviewer. 

D. Adeguac\_Qf_Qosine for Assessment of Carcinogenicitv 

900 ppm 

18 

9 

7 t 

6 

5 

.j 

") 

6 

5 

The CARC considered the highest dose tested (900 ppm I in male and female mice to be 
adequate. but not excessive. to assess the carcinogenicity of cthaboxam. 

There were no significant treatment-related effects on mortality. At the doses tested. the number 
of surviYing males and females in all groups met the minimal survival requirements of 50% at 
Week 65 and 2'-% at Week 78. 
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Body weight ( 9%) and body weight gain (20%) were decreased in males and females at 900 ppm 
compared with the control groups. The overall food efficiency during the 78-week study was 
also decreased in males (16%) and females (19%) at 900 ppm. Food consumption values for 
treated animals in both sexes were comparable to controls. 

Increases in relative (to body weight) liver weight (20%) in females. increased incidences of 
centrilobular hepatocyte hypertrophy (36% vs 22% controls) and liver eosinophilic foci ( 18% vs 
10% controls) were also observed at 900 ppm. In addition. there were increases in the incidences 
oflung alwolar macrophage aggregations ( 14%) and presence of perivascular lymphoid cells 
( 12%) in males compared to the control group (2%). Testicular focal interstitial cell hyperplasia 
incidence was significantly increased in males at 300 ppm (18%) and 900 ppm (10%) compared 
to the controls (2%). but the increases were not dose related. 

IV. TOXICOLOGY 

I. Metabolism 

In a five-day metabolism study (MRID 46378533). either [14C-thiazole]LGC-30473 or f14C­
thiophene]LGC-:,0473 was admi.nistered by oral gavage or cannula (for bile-duct cannulated 
rats) to groups of Sprague-Dawley rats at doses of 10 or 150 mg/kg. To assess excretion. tissue 
distribution. and metabolism. groups of 4 rats were administered a single oral dose of IO or 150 
mg/kg of the thiazole or thiophene radiolabeled compound. or IO mg/kg of the thiazole 
radiolabeled compound orally once daily for 14 days. Biliary excretion was assessed in groups 
of 4 bile-duct cannulated rats/sex administered a single dose of IO or 150 mg/kg of the thiazole 
labeled compound. Plasma and !blood cell pharmacokinetics were assessed in groups of 12 
rats/sex adrnmistered a single oral dose IO or 150 mg/kg of the thiazole or thiophenc 
radiolabeled cumpound, or 10 mg/kg of the thiazole radiolabeled compound orally once daily for 
14 days. 

Mass balance was acceptable for the studies. ranging from 88-94% for the biliary excretion study 
and 96-105% for the excretion. tissue distribution. and metabolism studies. Most of the 
radiolabeled compound was excreted in the feces or urine within 48 hours of administration. 
regardless ofradiolabel. dose. or sex. For both radiolabels. fecal and urinary excretion combined 
accounted for 96-104% of the administered dose. The main route of excretion was feces. 
accounting for 66-74% of the single or repeated administered low-dose. followed by urine 
accounting for 23-30% of the administered low-dose. Increasing the dose to 150 mg/kg resulted 
in more compound being excreted in the feces and less in the urine: fecal excretion accounted for 
83-92% of the administered dose. while urine accounted for 13-17% of the administered dose. 
Results were similar in the biliary excretion study. where the percentage ofthiazole radiolabeled 
compound .1bsorbed in males and females within 48 hours of dosing was 71 and 72°/4,, 
respectively. for the low dose. and 48 and 61 %. respectively. for the high-dose. 

Tissue distributions studies demonstrated that minimal amounts (<I% of the dose) of the 
radiolabeled compound were retained in the tissues up to 120 hours post dosing. The thyroid 
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generally contained the highest µg equivalents/g of the thiazole label, but only minimal amounts 
of the thiophcne label. The liver. kidney, blood cells, and whole blood contained the next 
highest equivalents, with comparable equivalents measured for both radiolabels. 

Pharmacokinctic nudies found minimal differences between the thiazole or thiophene label. 
Except for the longer t1;2 in blood cells, blood cell pharmacokinetic values were generally 
comparable to or lower than plasma values. The t112 was similar following single admimstration 
of both the low- and high-dose, while the Cmax, lcmax, and the AUC120 were higher following the 
high-dose compared to the low-dose. However, as stated by the author, the increases were not 
proportional to dose and suggest capacity limited absorption of radioactivity. Compared to 
single dosing of the thiazole radiolabelled compound, repeated administration of the low-dose 
resulted in slight increases in plasma Cmax and notable increases in 1112 and AUC 120. Female rats 
had higher maximum mean plasma radioactivity concentrations, higher plasma AUC1w, and 
longer terminal plasma half-life. 

Minimal quantitative differences were noted within the metabolic profiles of urine, feces, or bile 
from rats administered the same doses of compound with the thiazole or thiophene label, 
following single or repeated oral administration of the low-dose of the thiazoie label, or between 
sexes. The major urinary radioactive component was LGC-328O1, followed by LGC-328OO. 
The major fecal component was the parent compound (LGC-3O473), followed by LGC-328O2, 
LGC-32803 and LGC-328O1. The main biliary radioactive components were LGC-328O1 and 
LGC-32794. 

The proposed biotransformation pathway is as follows: LGC-3O473 was N-deethylated to form 
LGC-32794 followed by oxidation of the thiazoie sulfur to LGC-328OO. LGC-3O473 also 
underwent enoiisation. In one pathway, the enol fom1 underwent hydrolysis to the amide LGC-
328O1. while in the other pathway, the enol underwent sulfate conjugation to LGC-328O2 and 
hydroxylation/sulfate conjugation to LGC-328O3. 

The metabolism study (MRID 46378533) is classified Acceptable/Guideline and satisfies the 
guideline requirement for a metabolism study [OPPTS 870.7485, OECD 417) in the rat. 

2. Mutagenicity 

Ethaboxam was tested in four genetic toxicology studies. The results indicate that ethaboxam is 
not mutagenic m bacteria or cultured mammalian cells. It is also not clastogenic or aneugenic in 
vivo in a bone marrow mouse micronucieus assay. The Committee recommends that the in vitro 
cytogenetics assay be repeated to clarify the earlier results. 
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GENE MUTATIONS 

o Ethaboxam was not mutagenic in independently conducted Salmonella (tphimurium and 
Eschenchia coli mammalian microsome reverse gene mutation assays (MRID 46378529) 
up to the limit dose (5000 µg/plate +/- S9 activation). The first trial utilized the 
conwmional plate incorporation approach and the second trial used the pre-incubation 
modification to this procedure. The study is acceptable. 

o The test material was not mutagenic in the mouse lymphoma L5178Y cell forward gene 
mutation assay (MRID 46378530) up to cytotoxic concentrations ( 300 µg/mL- S9 ;;, 150 
.ug/mL- S9). The study is acceptable. 

CHROMOSO:v!E /\.BERRA TIONS 

o In the human lymphocyte cytogenetics assay (MRJD 463 78531 ). ethaboxam induced 
significant (p<0.0 l) increases in chromosome aberrations and a marked increase in the 
mitotic index (Ml) at a concentration of 250 µg/mL - S9 after a 3-hour exposure and at 
I 00 c1g ml after a 19-hour continuous exposure. The most frequently observed aberration 
was chromatid breaks suggesting a cytotoxic effect; this observation is supported by the 
severe cytotoxicity reported as necrotic cells and a reduction in scoreable metaphases at 
higher concentrations ( 2500 µg/mL. 3-hr exposure; 2200 µg/mL - S9. 19 hr exposure). 
With SLJ-activation. no firm conclusion can be reached because the levels showing 
significant increases (p<0.01) in chromosome aberrations (125 and 250 µg/mL + S9) 
were m1t evaluated in the repeat because of severe cytotoxicity at ~200 µglmL: no 
explanation was given for excluding I 00 µg/mL + S9 from testing. Similarly. no 
explanation was presented for the marked increases in the Mis of cells treated with 
concentrations as low as 20 ug/mL -S9 (626% vs I 00% for the solvent control) or 60 
ug/mL ~s9 ( 145 % vs 100% in the solvent control). In agreement with the earlier 
nomicti,ated findings. chromatid breaks was the most frequently observed structural 
aberration. Since no definitive conclusions can be reached, the study is unacceptable. 

o In an in ,fro rat micronuckus assay (MRID 463 78532), the test material did not induce a 
clastogcnic or aneugenic response in bone marrow cells harvested from male mice 
administered single oral gavage doses up to the limit dose (2,000 mg/kg). Overt toxicity 
but no cytotoxicity to the 1:arget organ was seen at the limit dose. The lack of testing 
females was not viewed as a study discrepancy because no sex specificity was seen in the 
preliminary dose range finding phase of testing. This study is acceptable. 
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3. Structure-Activity Relationship 

Per correspondence with Alberto Protzel and Yin-tak Woo. the 2-amino thiazole moiety can be 
considered a structural alert for ethaboxam. The thiazole ring is pseudo aromatic and the 
addition of the amino group makes it a heterocyclic amine that could be metabolically activated 
to an electrophilic intermediate. There are two chemicals that have been identified as 
structurally similar to ethaboxam: metosulfovax and thifluzamide. Although these chemicals are 
similar in structure. they lack the amino thiazole moiety and it is unlikely that they would be 
suitable strucrnral analogs. Therefore. there are no clear analogues for ethaboxam at this time. 
Toxicity information is currently unavailable for metosulfovax and thifluzamide. 

4. Suhchronic, Chronic, and Reproductive Toxicity 

a) Subchronic Toxicity 

90-Dav Oral Toxicitv - Rat (870.3100) 
In a 13-week oral toxicity study (MRID 46387805). Ethaboxam (LGC-304 73. 99.2 %. 
a.i.) \\as administered to IO Crl:CD BR rats/sex/dose in the diet at concentrations of 0. 
200. 650. or 2000 ppm (equivalent to 16.3. 49.7. and 154 mg/kg/day males. and 17.9. 
58.0. ard I 64 mg/kg/day females). 

By study termination. 7/10 high-dose female rats had developed alopecia. No alopecia 
was found in the control or other treatment groups. The body weight of high-dos,~ male 
and female groups was significantly decreased within one week (14% and 11 %. 
respectively) of treatment and remained decreased throughout the study (males. 14-21 %: 
females. 11-16%. respectively). Total body weight gain of the high-dose male and 
female rats for the study was -67% of their respective control groups. This was 
accompanied by an --20% decrease in food consumption. 

No significant treatment-related effects were found on mortality. hematology. 
opthalmoscopic. or urinalysis parameters. An increased relative liver weight (to body 
weight I of high-dose male and female rats and ccntrilobular hypertrophy was found in 
most high-dose male (10/10) and female (8/10) rats. Fine vacuolation of the adrenal zona 
glomerulosa was seen in 3/10 high-dose males and 8/ IO high-dose females but was not 
obscn ed in any other group 

Severe testicular atrophy and interstitial cell hyperplasia were noted in most high-dose 
rats. No spermatozoa were found in the epididymides of high-dose rats and abnormal 
spermall>genic cells were found in some of the ducts. !n rats treated at 650 ppm. 
abnormal spermatids were found in the testes of 4.110 rats. and abnormal spermatogenic 
cells ,,ere found in the epididymal ducts of 6/10 rats. 

The LOAEL for males is 650 ppm (-19.7 mg/kg/day) based on testicular/epididymal 
effects ( abnormal spermatids in the testes, abnormal spermatogenic cells in 
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epididymal ducts). The LOAEL for females is 2000 ppm (164 mg/kg/day) based on 
centrilobular liver hypertrophy, fine vacuolation of the adrenal zonal glomerulosa 
and lower body weights. The NOAELS for male and females are 200 ppm ( 16.3 
mg/kg/day) and 650 ppm (58.0 mg/kg/day), respectively. 

This ! ,-week oral toxicity study in the rat is Acceptable/Guideline and satisfies the 
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3100: OECD 408) in 
rats. 

90-Dav Oral Toxicity - Mouse (870.3100) 
In a 13-wcek oral toxicity study (MRlD 46387802) Ethaboxam (LGC-30473, 99.0% a.i.) 
was administered to groups of 10 mice/sex at concentrations of 0. 200. 450. 1000. or 
2500 ppm in the diet (equivalent to 0. 33. 74. 163. or 405 mg/kg bw/day in males and 0. 
41. 93. 195. or 483 mg/kg bw/day in females). 

There \\ere no clinical signs observed in the study. One high-dose male died during 
week 8: otherwise. there were no effects on survival/ mortality and no additional deaths 
were recorded. Final body weights in males in the control through high-dose group (47. 
44. 46. 42. and 44 g) and in females in the control through high-dose group (34. 36. 33. 
34. and 33 g) did not show a clear dose-response effect: mean male body weights in the 
1000 and 2500 ppm groups were 89 and 94% of the control group weight. respectively. 
The overall mean body weight gains were significantly decreased in males at 1000 ppm 
(9 5,=2 7 g) and 2500 ppm (9.6±2.0 g) compared to the control group ( 13.8±5.8 g). The 
mean body weight gains of treated females were significantly higher than that of the 
control o\er the first 4 weeks of the study. but increases were not dose-related. The 
weight gain in females at 450. 1000. and 2500 ppm over treatment weeks 4-13 were 
slight!~ less than that of the control group. but the differences were not statistically 
significant and did not show a dose relationship. The overall weight gains in treated 
females were not significantly different from the control group at si:udy termination. 
Treated mice tended to eat less food than the control groups. but the differences in males 
were not statistically significant and did not show a clear dose effect. Females at 2500 
ppm ate significantly less food than the control group throughout the study. The overall 
food efliciency (g weight gained/g food consumed X 100) calculak:d by the reviewer was 
decreased in males at I 000 ( 1.63) and 2500 ppm ( 1.62) compared to the control group 
(2.25) Food efficiency in frmales did not show any treatment-rela:ted decrease 

Hematology parameters were not measured in the study. 

The relative mean liver weights (to body weight) in males were significantly increased by 
8.6%, at 450 ppm (p<0.05). by 12.7% at 1000 ppm (p<0.01). and by 35.3% at 2500 ppm 
(p<0.01 I compared to the control group. The relative liver weights in females were 
increased significant Iv by 12% at I 000 ppm (p<0.05) and by 42.1 % at 2500 ppm 
(p<0.011. 
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The incidence of liver centrilobular hepatocyte hypertrophy was increased in males at 
450 ppm (50%. p <0.05). 1000 ppm (80%. p<0.01 ). and 2500 ppm (90%. p<0.0!) 
compared to the control group (0% ). The centrilobular hepatocyte hypertrophy incidence 
in females was increased at 1000 ppm (40%. p<0.01). and at 2500 ppm (80%. p<0.01) 
compared to the controls (0%). The severity of the liver findings also significantly 
increased with increasing dose in both sexes. There were no other treatment-related 
microscopic findings. 

The LOAELs for males and females are 450 ppm (74 mg/kg/day) and 1000 ppm 
(195 mg/kg/day), respectively, based on increased liver weights in association with 
centrilobular hepatocyte hypertrophy. The NOAELs are 200 ppm (33 mg/kg/day) 
in males and 450 ppm (93 mg/kg/day) in females. 

This 13-week oral toxicity study in the mouse is Acceptable/Guideline and satisfies the 
guidelmc requirement for a 90-day oral toxicity study (OPPTS 870.3100: OECD 408) in 
mice 

b) Chronic Toxicity 

Combined Chronic Toxicity/Carcinogenicity - Rat (870.43001 
In a combined chronic toxicity/carcinogenicity study (MRID 46387811 ). Ethaboxam 
(LGC-,0473. 99.0% a.i.) was administered in the diet to groups of 60 male and 60 female 
Crl:CD rats at concentrations of 0. 100. 300. or 650 ppm ( equivalent to 0. 5.5. 16.4. or 
35.8 mg/kg bw/day in males and 0. 7. 21. or 45.5 mg/kg bw/day in females) for 104 
weeks I carcinogenicity phase). Groups of 20 males and 20 females were administered 
the same diets and sacrificed at 52 weeks (chronic toxicity study). 

No treatment-related clinical signs. effects on survival/mortality. abnormalities of the 
eyes (ophthalmoscopic examination). hematologic changes. or urinalysis change,, were 
observed in any group of male or female rats receiving any dose of the test matenal. No 
treatment-related neurological effects were observed during the functional observational 
battery (FOB). Statistically significant clinical chemistry changes were observed in male 
and ti:male rats. but were not considered adverse since there were no corresponding 
histopathological lesions. Body weight gain was significantly decreased by 11 % and 
.:20% in mid- and high-dose males. respectively. and by l 0%. 10%. and 17% in low-. 
mid-. and high-dose group females. respectively. during week I of the study: otherwise. 
no treatment-related effect was observed on body weight or weight gain in males or low­
or mid-dose females. High-dose group females weighed up to 14% less than controls 
throughout the remaining weeks of the study and gained 10% (p'.;0,01) less weight than 
controb during the first year. 93% less during the second year. and 16% (p<0.05) less 
over the entire study. Food consumption was within 8% of control level throughout the 
stud'-· and food efficiency was similar to that of controls over the first 14 weeks of the 
stud,. 
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Organ weight changes. gross lesions. and microscopic lesions observed in male rats 
indicated that the male reproductive organs were targets for LGC.-304 73. No treatment­
related changes in organ weights were observed in male rats at 52 weeks. but epididymal 
weight was significantly decreased in mid- and high-dose males and seminal vesicle 
weight was significantly decreased in high-dose group males compared with the controls 
at 104 weeks. Gross examination showed an increased incidence of small testes in mid­
and hi,d1-dose male rats at week 52 and significantly increased incidences of small. blue. 
or flaccid testes and small or flaccid epididymides in high-dose males in the 
carcinogenicity study compared with control incidences. The gross lesions corresponded 
with microscopic lesions observed in the testes and epididymides. The incidence of 
unilateral/bilateral seminiferous tubular atrophy in the testes was 6/18 (p<0.05) i ~ high­
dose males and (6/20. p<0.06) in mid-dose males compared with l/19 controls al 52 
weeks. The incidence of abnormal spermatogenic cells in the epididymal duct was 7 / l 8 
(p<0.0 1) in high-dose males and 0/19 in controls at 52 weeks. In the carcinogenicity 
phase nfthe study. bilateral seminiferous tubular atrophy in the testes was obsened in 
4 l /60 \ p<0.0 1) high-dose males and l 2/60 controls, but unilateral seminiferous tubular 
atrophy was observed in only 7/60 (p<0.01, negative trend) high-dose males and 23/60 
control-;_ Degeneration of the seminiferous tubules in the testes was found in 3/60 (not 
statistically significant; N.S.) and 4/60 (N.S.) mid- and high-dose males. respectively. and 
0160 controls. The incidence of epididymides with no spermatozoa was 19/60 and 29/59 
(p<0.01 I in mid- and high-dose males. respectively, compared with 9/59 in controls. and 
the incidence of epididymides with reduced number of spermatozoa was 18/59 (p<0.05) 
in high-dose males compared with 8/59 in controls. Other epididymal lesions found at 
significantly increased incidences in high-dose males included abnormal spermatogenic 
cells and epithelial vacuolation in the epididymal duct and intraepithelial lumina. 
Microscopic lesions also were observed in the seminal vesicle and prostate. The 
incidence of seminal vesicle atrophy and acinar atrophy in the prostate was increased, but 
not significantly. in high-dose males and reduced colloid in the prostate was significantly 
increased in mid- and high group males. The non-neoplastic findings in male rats suggest 
that LGC-30473 is a potential endocrine disruptor affecting the male reproductive organs. 

In female rats. no treatment-related lesions were observed at 52 weeks or in the 
carcinoJ2cnicity study. The incidences of lesions that were significantly increased at 52 
weeks at the high dose (fi:,cal acinar cell atrophy and pituitary pars distalis hyperplasia) 
were not significantly increased in the carcinogenicity study. and the incidence of ovaries 
with no corpora lutea was within range of historical controls. 

The LOAEL for males is 300 ppm (16.4 mg/kg bw/day) based on effects in male 
reproductive organs (testes, epididymides, prostate, and seminal vesicles) and' the 
LOAEL for females is 650 ppm (45.5 mg/kg bw/day) based on decreased body 
weight and body weight gain. The :\TOAEL for males is 100 ppm (5.5 mg/kg bw/day) 
and the NOAEL for females is 300 ppm (21.0 mg/kg bw/day). 
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At the doses tested. there was some evidence of carcinogenicity in male rats based on a 
significantly increased incidence of interstitial (Leydig) cell adenoma in the mid and 
high-dose groups compared with the control group. The incidence was 1/60 (2%). 4/60 
(7%). 6/60 (10%. p<0.05). and 7/60 (12%. p<0.05) at 0. 100. 300. and 650 ppm. 
respectively. The incidence of interstitial cell adenoma in the testes also exceeded that of 
historical controls. which ranged from 0-6.2% with an average of 2.5%. The test material 
produced non-neoplastic lesions in the testes. epididymides, seminal vesicles. and 
prostate and neoplastic lesions in the testes indicating that the mode of action of LGC-
304 73 is possibly endocrine disruption affecting the pituitary-gonadal axis in ma,es. 

The incidence of pituitary pars distalis adenoma was 32/60 (53%). 39/60 (65%). •+3/60 
(72%. p<0.01 ). and 36/60 (60%) and the incidence or pars distalis 
adcnomaladenocarcinoma combined was 42160 (70%). 48/60 (80%). 51/60 (85%. 
p<0.05 J. and 51160 (85%. p<0.05) in females at o; I 00. 300, and 650 ppm. respectively. 
The incidences of the adenoma in mid-dose group females and adenomaladenocarcinoma 
combined in mid- and high-dose group females were slightly above the upper range of 
historical controls: nevertheless, the lack of a clear dose-related trend and the extremely 
high incidence in controls suggest that the increased incidences are not treatment related. 
The rat> were adequately dosed to test for carcinogenicity as evidenced by decrea.sed 
weight gain in female rats and non-neoplastic lesions in the reproductive organs in male 
rats. 

This chronic toxicity/carcinogenicity study in the rat is Acceptable/Guideline and 
satisfies the guideline requirement for a chronic toxicity/carcinogenicity study [OPPTS 
870.4300): OECD 453] in rats. 

Carcinogenicity Studv - Mouse (870.4200b) 
In a 78-week oral carcinogenicity study (MRID 46387810). LGC-30473 (99.0% a.i., lot# 
P98062_:) was administered to groups of 50 Crl:CD-1 ®(ICR)BR mice/sex/dose in the 
diet at O I 00. 300. or 900 ppm (approximately 0. 12. 35. or 117 mg/kg/day in males and 
0. 14 . ..\4. or 135 mg/kg bw/day in females). 

There ,,ere no treatment-related effects on mortality or clinical signs. The mean final 
body weight of males and females at 900 ppm was decreased by 9% compared with the 
control groups. The mean body weight gain of males and females al! 900 ppm was 
decreased by 20% compared to the control groups. The food consumption was similar in 
all grours of males and females. The overall food efficiency during the 78-week study 
was decreased by about 16% in males and 19% in females at 900 ppm compared to the 
control group. The differential blood counts did not reveal any physiologically 
significant changes at 52 or 78 weeks. 

The group mean liver weight adjusted for body weight was significantly increased by 
about 20% in females at 900 ppm compared to the control group. Incidences of 
ccntrilohular hepatocyte hypertrophy (36%) and liver eosinophilic foci ( 18%) were 

Page 25 of 36 



HED Records Center Series 361 Science Reviews - File R125773 - Page 27 of 38 

ETHABOXA~I CANCER ASSESSMENT DOCUMENT fl!\AL 

increased in males at 900 ppm compared to the control group (22'1/o and 10%. 
respectively). but the differences were not statistically significant. The incidences of lung 
alveolar macrophage aggregations (14%) and presence of perivasc:ular lymphoid cells 
( 12%) in males at 900 ppm were increased compared to the control group (2%). 
Testicular focal interstitial cell hyperplasia incidence was significantly increased in males 
at 300 ppm (18%) and 900 ppm (10%) compared to the controls ('.2%). but the increases 
were not dose related. 

The LOAEL is 900 ppm ( 117 mg/kg/day in males and 135 mg/kg/day in females) 
based on decreased weight gain and food efficiency in both sexes. The NOAEL is 
300 ppm (35 mg/kg/day in males and 44 mg/kg/day in females). 

Treatment ofCrl: CD-I K(ICR)BR mice at dietary levels ofLGC-30473 up to 900 ppm 
for up to 78 weeks did not result in a significant increase in the incidence of individual 
neoplasms compared to the control groups. However. the incidence ofhepatocellular 
adenoma in males at 900 ppm (3 8%. NS) was increased compared to the control group 
(26%). and was near the upper range seen in historic control animals (-14-40%) 
Combining the liver adenoma and carcinoma incidences resulted in the combined 
incidence (40%) being significantly different (p=0.048) from the control group (26%). 
The li,w neoplasms were not increased in high-dose females compared to the control 
group. 

This carcinogenicity study in mice is Acceptable/Guideline and satisfies the guideline 
requirement for a carcinogenicity study [OPPTS 870.4200b: OECD 451] in mice. 

c) Reproductive Toxicity 

EXECUTIVE SUMMARY: In a two-generation reproduction study (MRID 46387804). 
LGC-:10473 (99.0%. lot #P980622) was administered to thirty-two Crl:CD@BR (Sprague 
Dawley origin) rats/sex/dose in the diet at concentrations of 0. 65. 200. or 650 ppm. 
Premating doses for the F11-generation parental animals were 0. 5.2. I 6.2. or 52.6 mg/kg 
bw/dav for males. and 0. 5.7. 17.6. or 56.1 mg/kg bw/day for females. One litter was 
produced in each generation. Parental animals of both generations were administered test 
or control diets for IO weeks prior to mating. and throughout mating. gestation. and 
lactation. 

The adverse effects on the two generations of parental rats and their offspring oc~urred 
only at 650 ppm. There were no treatment-related effects at 65 or 200 ppm and the 
results reported in this summary are for the high-dose groups and the controls. only. 

Signs ,,r parental systemic toxicity included body weight changes. reduced food 
consurnption. organ weight changes. and microscopic changes in reproductive tissues. 
The F,, males showed no significant changes in absolute body weight. but their body 
wci.ldll gain was decreased. in comparison to control values. by l0.5-22% (p<0.0 I) 
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during weeks 1-3 ofpremating. Body weight. weight gain, and food consumption of the 
treated F11 females were comparable to control values throughout premating. The F 1 

males had reduced absolute body weight. significantly different from controls during 
week Oto week 6 of premating (p<O.O I; decreases of 10.3-17.4%). Body weight gain 
was decreased during weeks 1-5 (p<0.01. reductions of 10.7-14.5%). Among the F1 

females. decreases in body weight were significantly different from controls throughout 
premating (p<O.O I. decreases of 7.0-12.9%). Food consumption was decreased for the F 1 

males during weeks 2-5 and for the females during weeks 4. 6. 7, and 9 (p<O.O I: about 
10-13°0). 

Significant weight changes were observed for the following organs: reduced absolute 
adrenal weight of the F0 males and females and the F I females. reduction in the adrenal to 
body \\eight ratio of the F0 females. and increased absolute thyroid and parathyroid 
weight in the Fo females: however, necropsy revealed no macroscopic or microscopic 
correlates. 

The parental systemic toxicity LOAEL for LGC-30473 in male and female 1rats is 
650 ppm (52.6 mg/kg/day for males, 56.l mg/kg/day for females), based on 
decreased premating body weight gain of the F 0-generation males and decreased 
premating absolute body weight of the FI males and females. The parental i,ystemic 
toxicity NOAEL for male and female rats is 200 ppm (16.2 mg/kg/day for males, 
17.6 mg/kg/day for females). 

With regard to offspring viability. the only significant (p<0.05) finding for the F I pups 
was a Yiability index of 80.9% compared with 94.5% for the controls. For the more 
scverch affected h generation. significant reductions were observed in mean live litter 
size thrnughout lactation (p<0.05 or 0.0 I). The live birth index of 84.8% and\ iability 
index of 77.5% were significantly lower (p<0.01 for both) than the control values of 
93.83/o and 99.7%. respectively. Decreased body weight was observed at 650 ppm in the 
F I male and female pups from day 14 to day 21 oflactation (p<O.O I. decreases of 13.1-
15. 7%) and in the F2 mak and female pups from day 14 to day 28 (p<0.01. decreases of 
12.4-18.2%). Overall body weight gain from day 1-21 (F 1 pups) and 1-28 (F2 pups) was 
also reduced. No clinical signs were observed during lactation of either generation of 
pups and no treatment-related systemic effects were observed in either generation at 65 or 
200 pprn. Lower body \\eight of the F1 pups at 650 ppm resulted in a delay in sexual 
maturation of 2.4 days for males and 2.1 days for females. 

The offspring systemic toxicity LOAEL for LGC-30473 in male and female rats is 
650 ppm (52.6 mg/kg/day for males, 56.1 mg/kg/day for females), based on 
decreased body weight and decreased viability of the F I and F2 males and females 
during lactation. The offspring systemic toxicity NOAEL for male and female rats 
is 200 ppm (16.2 mg/kg/day for males, 17.6 mg/kg/day for females). 
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In addition to body weight. the male reproductive system is the apparent target for the 
toxicitv ofLGC-30473. The F 1 males exhibited reductions in the following: absolute 
weight of the seminal vesicle plus coagulating gland (p<0.01. 13.1 % reduction): absolute 
weight of the epididymides (p<0.01. 16.7% reduction): relative w,:ight of the 
epididymides (p<0.05.11.5% reduction): and absolute weight of the testes (p<0.01. 14.1% 
reducti,rn). Microscopic examination of the epididymides revealed a statisticall) 
significant reduction in the number of sperm and an increase in the number (percentage) of 
abnormal sperm. In the testes. increased incidences of tubules showing a depletion of all 
germ cdls and of abnormal spermatids in occasional tubules were observed. 

Reproductive toxicity in the F 0 parental males was also characterized by impaired sperm 
motilit:, (76% motile. compared with 85% for controls: p<0.01) and an increased 
percen1age of decapitate and abnormal sperm in the vas deferens ( 13.3%. compared with 
5.0% for controls: p<0.01). Microscopic examination revealed abnormal spennatogenic 
cells in the epididymal ducts. Reproductive parameters of the F0 females. including 
numbers mated and pregnant. number of live litters born. conception rate. fertility index. 
and ge,,tation index. were not affected by treatment with LCG-30473. 

The males of the Fi parental generation had treatment-related reproductive effects that 
included reductions in the percentage of males mating (78%. compared with 100% of 
controls: p<0.05) and in the male fertility index (52%. compared with 89% of controls; 
p<O.O 1 ). Necropsy revealed increased incidences of small epididymides and tesks. and 
microscopic examination revealed abnormal spermatogenic cells in the epididymal ducts. 
reduced numbers of sperm in the epididymides. depletion of germ cells and the presence 
of ahnnrmal spermatids in testicular tubules. 

The Fi parental females had a reduced number of implantation sites (p<0.05. 19.4% 
reductinn). No other treatment-related effects on reproduction were apparent for the Fi 
parental females. The fertility index and conception rates of the Fi females were 
decreased to 70 and 73%. respectively. These percentages were not statistically 
significant when compared to the control values of 89% for both parameters. Th,~ effects 
on implantation sites. fertility index and conception rate reflect the adverse. treatment­
related effects on the fertility of the parental males. 

The reproductive toxicity LOAEL for LGC-30473 in male rats is 650 ppm (52.6 
mg/kg/day), based on testicular lesions and reduced fertility in the Fi males. The 
reproductive toxicity NOAEL for male rats is 200 ppm (16.2 mg/kg/day). The 
reproductive toxicity NOAEL for LGC-30473 in female rats was greater than 650 
ppm (greater than 56.1 mg/kg/day) and the LOAEL was not obtained. 

This study is Acceptable/Guideline and satisfies the guideline requirement for a two­
generation reproductive study (OPPTS 870.3800: OPP §83-4: OECD 416) in rats. 
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5. ;\Ioele o{Action 

Mode of Action Proposal for Testicular Interstitial (Levdig) Cell Adenoma 

A proposed mode of action study and position paper have been submitted (via emaiL 1 /20/06) for 
ethaboxam by the Registrant. In the combined chronic/carcinogenicity study in rats. increased 
incidences of rnterstitial {Leydig) cell tumors were accompanied by non-neoplastic changes 
observed in the testes. epididymides. prostate, and seminal vesicles. To elucidate the mechanism 
leading to the tumors. a study (Laboratory Project No. LKF 066/022132) was performed 
investigating the effect of ethaboxam on reproductive hormones. 

INVESTIGATION OF REPRODUCTIVE HORMONE LEVELS AND GEN IT AL TRACT 
PATHOLOGY IN MALE RATS AFTER EXPOSURE TO ETHABOXAM 

Two groups of 10 male rats (crl:CD (SD) !GS BR) received ethaboxam. via the diet. at 
concentrations of650 ppm or 2000 ppm (approximately equivalent to 34.8 and 114.3 mg/kg/day, 
respectively) for 13 weeks. The animals were observed for clinical signs prior to and throughout 
the treatment period. A detailed physical examination. bodyweight. and food consumption 
measurements were performed at weekly intervals. Blood samples for analysis of luteinizing 
hormone (LH). testosterone. and follicle stimulating hormone (FSH) were obtained before 
treatment. and on days 7. 14. 28. and 91 of treatment. On completion of the treatment period. all 
animals were sacrificed and subjected to a full necropsy; reproductive tissues were weighed and 
subsequently processed for histopathological examination. Hormone levels were examined by 
radioimmunoassay. using Diagnostic Product Corporation Coat-A-Count kit (testosterone) and 
Amersham Bintrak rat-specific assay kit (LH and FSII). 

Dietary administration (I 3 weeks) of ethaboxam to CD rats at 650 and :zooo ppm was associated 
with evidence ,,f general toxicity (decreased body weight/body weight gain). There were slight 
decreases in epididymal weights in the 650 ppm group and decreases in epididymal and testicular 
weights in the .~000 ppm group. At :woo ppm. histopathological changes (Table 7) were observed 
that included: inflammation. cellular debris in the ducts. epithelial vacuolallion. ductular 
multi nucleated giant cells. and a reduced number of spermatozoa in the epididymides. In the 
testes. germ cell depletion/degeneration and bilateral interstitial cell hyperplasia were observed. 
Plasma testosterone concentrations were reduced ( 56-69%) up to day 28 in the 2000 ppm group. 
There was a reduction (5-17%. NS) in FSH hormone concentrations up to day 14 in males 
receiving 650 or 2000 ppm. High FS!-1 ( 59%) and slight increases ( 19%) in Ll-1 levels were 
observed in males receiving '.ZOOO ppm /Table 6) at day 91. 

It was concludc·d hy the Registrant that results of the study suggest that chronic stimulation of 
interstitial cells by elevated luteinizing hormone levels can occur following exposure to 

ethaboxam. "ith the initial effect being a reduction in testosterone. 
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Discussion 

In the study noted above, there were significant decreases in plasma testosterone observed on 
days 7. 14. and 28 (statistically significant at days 7 and 14; p < 0.05 and p < 0.01. respectively) 
in the 2000 ppm group and on day <J 1 in the 650 ppm group. Although these results are somewhat 
confounded due to the decrease in testosterone also observed in the control group. it is supportive 
of pathological changes seen in the male reproductive organs in this study and other studies 
involving the rat. In other rat studies (combined chronic toxicity/carcinogenicity, 13 wet·k 
toxicity). there were changes observed in the epididimydes (absent/reduced or abnormal 
spermatozoa). testes (seminiferous tubule atrophy and degeneration). prostate (acinar atrophy), 
and seminal vesicles (atrophy) after exposure to ethaboxam. The effects seen in these organs, all 
of which are androgen dependent, are bio-indicators ofa decrease in testosterone. Furthermore, 
the 59% increase in FSH levels observed in the 2000 ppm group ( day 91) is also reflective of 
testicular damage. A slight rise in LH ( 19%) was seen in the 2000 ppm group at day 91 and was 
considered. by the registrant, an effect of the decrease in testosterone. Although the changes in 
LH levels were statistically significant (p< 0.01 ). the increase of 19% over controls is considered 
small. Per Ralph Cooper (Chief. Endocrinology branch. RTD. NHEERL. US EPA), a more 
robust response of 1.5-2 fold increase compared to controls is considered indicative of elevated 
LH levels. Therefore. the increase in LH levels at 2000ppm is not considered toxicologically 
significant and the results are eqmvocal. 

l n summary, the overall weight of evidence suggests that ethaboxam is a testicular toxicant in the 
rat. capable of producing marked damage. However_ based on this study and the available data, it 
is unclear whether the mechanism leading to Leydig cell tumors is a result of a hormonally­
mediated patlrn ay. 
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Table 6. Ethahoxam-LGC-30473-lnvestigation of Reproduction Hormone Levels 

Blood chemistr; (we JO) 

Before D7 D14 D28 D91 
treatment 

Testosterone nmot ·1. 

0 ppm 8.-1 - 6.05 6.2 - 3.73 4.4 + 2.52 6.2 -- 5.35 1.9 + 1.61 

650 ppm 7.7 - 6.97 5.9 _,_ 5.43 -1.8 - 3.85 7.1 + 4.93 1.0 - 0.51 
( 15%) ( 1-l7~o) 

2000 ppm 10.3 +- 9.71 l.9+2.81' 1.4+ 1.08" 2.7 + 1.6 0 0 - 1.02 
--

( .69%) ( .68%) ( J 56%) 

LH ngiml 

0 ppm 1.8 - 0.39 1.8 + 0.29 2.3 + 0.32 2.4 -- 0.53 2.1 " 0.20 
-

650 ppm 2.1 +- 0.47 2.0 + 0.-19 2...t + 0.32 , - •- 0.43 2.2 + 1L27 .:.. . .) 
--

2000 ppm l.8+0.25 1.8 - 0.-13 2.1 - 0.24 , , + 0.35 
I 

2.5 - U.29** ! 

( · I 9°,,) 

FSI-I ng ml 

0 ppm I I.I I, 2.• 6 l 1.2 ~ 2.44 8.5 ~ 2.45 9.2 -j- 2.56 7.2 - :~.24 

650 ppm 12.0 ' 1.68 10.6 - 1.48 7.3 - 1.66 8.3 •· 1.44 6.2 + 1.19 - -

2000 ppm 12.9 -- 2.85 9.9 + 2.52 7.1 - 2.04 9.1 t 4.00 l l.5 - 2.05** 
( : 59°-·o) 

.. 
*p<0.0::, ). * * p· 0.,11 ( Two tailed Fisher s exact probabtlit; test). stat1st1cally s1g:rnf1cant. treated group compared with 
the controL report<.:J h; the study author. 
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Table 7. Non-Neoplastic Lesions in Crl:CD BR (SD) Rats After Exposure to Ethaboxam for 
13 weeks (Hormone Studv) . 
Organ:'Lcsion Dietary concentration (ppm) 

0 650 2000 

Epididymidcs 
Inflammation 2 2 10*** 

Spermatozoa absent 0 0 I 
Epithelial vacunlation 0 0 4 
Cellular debris 111 duct 0 2 10*** 
Reduced nurnlwr~ of spermatozoa 0 0 9*** 
Ductular rnultinuclcatcd giant cells 0 0 I 
Testes 
Bilateral germ ,._'ell depletionidegeneratinn 0 2 10*** 
Bilateral presence of multinucleated giant cells 0 0 2 
Bilateral interstitial cell hyperplasia 0 0 10*** 

Number of animals examined 10 10 10 
. -* * *p:< 0.00 l ( I\, o tailed Fisher s exact probab1l1r:y test). stat1st1cally s1gn1t1cant. treated group compared with the 

control. reported h: the study author. 
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V. COMVIITTEE'S ASSESSMENT OF THE WEIGHT-OF-THE-EVIDENCE 

1. Carcinogenicity 

Rat 

Mouse 

• In male Sprague Dawley rats. the incidence of benign testicular Leydig cell tumors was 
1/56 (2%). 4/56 (7%). 6159 (I 0%). and 7/58 (12%) for the control. 100. 300 and 650 ppm 
dose groups. respectively. The CARC considered the increase in benign Leydig cell 
tumors of the testes to be treatment-related based on the following: 

-There was a significant increasing trend. and a significant difference in pair-wise 
comparison of the 650 ppm dose group with the control for benign interstitial 
(Leydig) cell tumors of the testes. both at p < 0.05. 
-The incidences of interstitial cell tumors ·in all treated groups (7-12%) exceeded 
the historical control incidence rates for the testing laboratory (2.5% average. 0-
6.2%. range). Therefore. the increased incidences of interstitial cell tumors at 300 
ppm and possibly I 00 ppm. while not statistically significant. were considered to 
be biologically significant. 

• rh,~re were no treatment-related tumors seen in female Sprague Dawley rats. 

• Adequacy of Dosing: The CARC considered the highest dose tested (650 ppm) in 
male and female rats to be adequate. but not excessive. to assess the carcinogenicity of 
ethahP,am. This was based on decreased body weight gain in males ( 20%) and females 
( 17%1 and toxicity of male reproductive organs. including non-neoplastic lesions of the 
testes. epididymides. prostate. and seminal vesicles. 

• In male CD-I mice. the incidence ofliver tumors (adenomas and/or carcinomas 
combined) was 13/45 (29%). 13/48 (27%). 18/47 (38%). 20/46 (43%) for the controls. 
100. ,00. and 900 ppm dose groups. respectively. The CARC did not consider these 
tumors to he treatment-related based on the following: 

Male mice had a statistically significant trend for liver adenomas and/or 
carcinomas combined only at p<0.05 (p=0.043). There were no statistically 
significant pair-wise comparisons of the dosed groups with the controls for 
adenomas. carcinomas. or combined adenomas and/or carcinomas. 
It is noted that the incidence ofadenomas in the concurrent control (29%) was 
high and outside the historical control range of the testing laboratory ( 14-24%) 
as well as the historical control range from Charles River Laboratories (2.9-
28%). While the incidence ofliver adenomas was outside the historical control 
range for all treated groups. there was no significant trend or significant 
pairwise comparisons of the dosed groups with the comrols for liver adenomas 
at any dose level. 
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• There were no treatment-related tumors seen in female CD-1 mice. 

• Adequacy of Dosing: The CARC considered the highest dose tested (900 ppm) in 
male and female mice to be adequate, but not excessive, to assess the carcinogcmcity of 
ethaboxam. This was based on decreased body weight body weight (9%) and body weight 
gain (20%) in males and females at 900 ppm, decreased food efficiency, increased liver 
weights in females, and liver pathology in females and lung pathology in males. 

2. Mutagenicity 

Based on the findings, it was concluded that ethaboxam is not mutagenic in bacteria or 
mammalian cells. There is, however, equivocal evidence of .a clastogenic effect in the in vitro 
human lymphocyte chromosome aberration assay. In contrast, the test mallerial was neither 
clastogenic nor aneugenic in the mouse bone marrow micronucleus assay up to the limit dose. 
Although the weight-of-evidence does not support a mutagenic concern, the Committee 
recommends that the in vitro cytogenetics assay be repeated to clarify the earlier results. 

3. Structure-Activity Relationship 

There are no suitable structural analogues for ethaboxam at this time, however, the 2-amino 
thiazole moiety can be considered a structural alert for ethaboxam. 

4. Mode of Action 

The overall weight of evidence suggests that ethaboxam is a testicular toxicant in the rat. capable 
of producing marked damage. However, based on the available data, it is unclear whether the 
mechanism leading to Leydig cell tumors is a result of a hormonally-mediated pathway. The 
existing mode of action data are inadequate as a basis for delineation of a plausible sequence of 
key events leading to Leydig cell tumors (i.e., decreased testosterone and chronic stimulation of 
interstitial cells by elevated luteinizing hormone (LH) levels). While there was a suggestion of 
decreased testosterone and a slight increase in LH. the hormonal data did not support a consistent 
pattern, either temporally or through dose-response concordance. Therefore, the decrease in 
testosterone and increase in LH cannot be clearly linked with increases in Leydig cell tumors. 
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VI. CLASSIFICATION OF CARCINOGENIC POTENTIAL 

In accordance with the EPA's Final Guideline for Carcinogen Risk Assessment (March 2005), 
the CARC classified Ethaboxam as "Suggestive Evidence of Carcinogenic Potential". This 
was based on the following weight-of-evidence considerations: 

(i) There was a treatment-related increase in only one tumor type (benign Leydig cell 
tumors of the testes) in one species (Sprague Dawley rat); 

(ii) ~o treatment-related tumors were seen in female rats or male or female mice; 
(iii) Ethaboxam does not appear to be a gene mutagen, however, the clastogenic 

potential of this compound can not be unequivocally determined at this time; 
(iv) The registrant's proposed hormonally-mediated pathway is biologically plausible, 

hut the available data are insufficient to delineate the sequence of key events 
icading to Leydig cell tumors that are necessary to characterize human relevance 
, if this animal response. 

VII. QUA~TIFICATION OF CARCINOGENIC POTENTIAL 

The quantification of carcinogenic potential is not required. 
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